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~“tiETHGh” FfJR_ CHRONIC ””NOSE”~NLY EXPOSURESOF. LABORATORY ““ ‘—~
AN IHALS TO INHALEDFIBROUS AEROSOLS*

!
kvld M. Stn Itk, Lawence W. Cktl z, Ruben F. Archuleta, hhn
F. Spalding, F~rvin I. Tillery, Harry J. Ettlrrger, and
ibbert G. Thomnn, Toxicology &oup, Li fe Ssiences Division
and Iriciustrial H~iene Croup, ” Health Division, Lhiversity of
Glifornia, IA5 Alarm National-.la.bpratory, .kq ~mnoq, t@., .
87545 WA.

●F.mded b y the U. S. Ihcrmal InwJl at ion ~nu~act’rer’-s-. .
Association (TIMA) and the U.S. Wparttnent. of’ EncrGy (DOE)-

ABSTRACT

me U.S. ~ermal Inwlat i on lknuf’acturerfs Association
;“ (TIMA) IS sjmnwring a .stuiy at our laboratwy to determine ~
: any biological ●ffects men rats and hamsters inhale man-. .. .. . .

1

I

I
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made mineral fibers (WHFS) .- .“HMMFts to be tested incli,cie -
glass fibers, mineral WO1 , mrrd ceramic fibers, with croci- ‘
dolite aabestas serving as a jmaitive control aerosol . I

mntcrial . A prime objwtive of thja study is t~ expse :
animals to high airborne concentrations of long thin fibers

(~ 3 P d~am x > 10 urn in length) . Animal expsur’us are :
r.urrentl y bej ng conducted with a 0.45 @ mean dianeter glMss

micro fiber material and the standard UICC rrocjdol ite. ;
Aerosols are Prodmed frrm bulk materials uslnc a modi fid ~
Timbrcll type fibrous aerosol generator and a ccmtroll cd ,
density in f!laion PIW packjn~ procedure.

For this endeavw, a speciali zed method of rcatrainil]~ ;
ratn arid hartsters fbr inhnlatlon ●x~s’we ws developed pre
vid lnR fbr wrosol expswc only to the now and a small i
frncLjorI of the anjmitlts head. llii n method el iminutcs i
exLct’nal cnntaminatlor, and preven Ls ;Inimals from bw yl nfi.
their noses In their fur to filter out aeroaoli zed pnrt!- 1
c1 CS. Stnjnless Mtecl chambers huvu berm modi fiwi by i
placin~ tw metal jnwrt puncls in plw.e of doors, ench ;
aontainingl U5 insert prts for Syrian t mstcr3 or 32 for I
rrrt5. Animttl n wm lo:tdcd into tapurwd jml ~-iitsb~ti~t~ holding
t’.lbus ;uwi thm t!lbea plaewi in the pwwl in fiwts for I

●xjmn!Irc, My wcifihtn, rcctul tclnjwrut ‘mom, cl inienl
chemistry ;mf’i 1 Vq , corn pl VLC hl WNJ cfi’m L.q , and pl il.%trril
corticontul”nne level s elcnr] y inri iciltc th;lt tnl s tochni qw~
dems nnt prcd ucu mv,ls’.wnhl F ntrcwr i 11 lhv on imrll n,
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‘ (M?WF’S) , an inhalation extisure system was needed that-”” ““ “

..----. . . . ----- . . . .

m!rld : 1) be able to expse relatively large nunbers of
Qsbcrne-Mendel (O-M) rats and Syrian gcldcn hamsters 6 ho’.r~
a day, 5 days a week for periods up to 24 months; 2) mini-

, mize tra:zna and stress to the animals; 3) minimize potential
ex~sure t~ the aerosfll i zed materi als b y personnel handli ng
the animals; and 4) have small chamber vol ‘unes so that ml y
minimal mounts of aerosol need -be. generated .,While _the - ---
q’.lalityand distribution of the aerosol wuld be optimal .

Hhclle-bcd y ex~s’ure systems ;Wre not cGrisidered because,
.in ~ur ex~rience: ..1) animals often pile-’.~p together or
hide their faces in their axillary spaces, usi~g bc,dy hai~-
as a filter , red’xing the amo:mt and q.~al ity of aerosol
actually Inhaled: 2) the aerosoli zed material i s deposited
cutaneo::sl y, resulting in Increased gastro-intestinal tract
deposi tion frc.m grourri ng and the ptenti al for personnel

‘wnrki~fl with the animals to be ex~sed during handl~ng: 3)
scme have larce chamber volunes that require larl~e mounts
of aerc, sol to be generated ; 4) some req”,ti Fe mtihy chamber”s to”.
expose large nwnbers of’ animals ; and 5) loading and uriload-
infl a~imals can cause undue trauna to the animals, incl’uling
inj:ry and even anp:kation of 1 imbs.

Described In this presentation arc arl HMMF aerosol gen-
eration system ~nd a method we developed fo:. lorig-tcnn nose-
onl y expns’.u. c of liibnratc,~y r;lts and hamsters tcl fibrc~:ls
acrosnls.
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used to cover the ●nd of the tube. . A seal ia then obtairied “
arid the rat’s tail sup~rted by placing orie of the hanwtc:
t:ibes ~ose tape~ed ●nd has been left s?aled in the cap, as
demonstrated in Figlre 2. TWes used to centain the Syrian
hamsters are sealed with P1 yethylene caps.

Afte~ each 6 hour e% psi=e, the t~es and caps are
washed thoraughl y in a disinfectant detergent and rinsed .

.- . . . . ----- . . . . .. .--— .--. — —---

.- . . . . . . . . . . .. . . . . .— .-. .._ . . . . .-.
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Fig’.re 5 111 :Mra~ea the kampl lng arrahCemcnL wed fav -‘-

obtaini~g grav imetric filter sar!ples. Ilwse sanplcrs are

6.3 m, I.D. CGPPIY t’.rbinE Probes. fitted W1 th Gelmm, 25 IIM
i n-line filter holders (Gelman Instr’unent ti. , Ann ~bor,
MI), which have been adapted to shortened animiil ~lding
tubes for psitive seal support ( FiU’ure 6) . lliesc adapted
sampl Ing probes are placed in vacant animal pxposure prts
f’or aerasol collection and are .dcsign@d to ~~m’-llate “br~ath-.
ing znnel’ wrples of the radents underg~ing expsure. lhi a
aerosal meni torirg arrat,gemsnt alse miniml zes the possibil-
ity of’ h’.anan cxps’.re to the ghallonge uerosol as both .
callcctian fjlter and hcdde~ are lCNEILW.! on.~tsldethe Pxpc-
s’.rre c him be:. .
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Fig{rre II. Scanning electron phatomicragraph of glass fiber
aerosol (1000 X) . Note enhancement of ‘Ishortlr fibers in
these micregraphs compared to optical photumicrographs in

; Fig’ure 8 and 9.

partlculates whefl viewed by SEM versus opt. ic~l microscopy, ,
as sanples for SEM are collected on .nno~th surfaced, 0,22 llm
pore Nuclcopore” filters (N’.lcleopre @rp. , Pleasanton, CA) .

I All fiber SI zing data being acclfrru]ated in our st’dy a,rc. , ~
bninfl done vla SEM.

Scunnlng elestrcm micrqr;lphs i llustratin~ o~r” UICC
; croc idol Ite expsure aerosol appeur as Figures 12 md 13.

Similar aerosol mass concentration d~ta obt;lincd against
thi s material is sunmnri zpd in Figui-e 14. Again, each i

b plotted po~nt is the mcun gr’avim~trlc val uc obtair~cd from ~
five simultaneous s=anplca takel~ fr~m said modi ficd exposure
chamber. Ihe tiumpl ing interval WS onec every hour w! th 20
min!ltc sunplcs simultnncousl y collected frcm oppnsitc
chamber sides tit a flow rate nf 2.5 l/mtn . lW m~x!mun
pnrt-te-lmr~ variution observed for’ any of’ thr 5 almul Lnlic.-
o:is SmnI~lCFJtaken per FICt for this uernsol wiIs +12%. I?le
mfj;ln ;II.:.r,so~ m:iss ~q,~c~lntl.utjon wil~ (j,o + U,IIm~/m J for thu

entirl; 9 hr test pc?’] jd . Iliu ec,ufl”irion~ of’ vw’iilt!on for ,
al 1 110 silttplt?~ t:lkurr frrml 40 di ffurunt pnrLs WIS +’I’Z,

FI Amr-qllll nnd [)-M rnts nrrd Syriilr\ h;lmsl~rs ll;iv~ beun
ex p)slxi to Sevpr;ll part icul dtc ncrwm}l 5 ‘.Isj I;I! Lhl 3 systwr, G
ho ‘.Ir:. iJ (juy, ~ (Ii]yn it ‘~~~}kj for perif ids ‘,IIJ 10 ?0 mtmLh5. No
applnrrnt ci Inlc ill 111 ffrrwcl~s ~,pp ol) al,t.v ~~ ~)1:g~}ct~ ~1]~~11
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TADLZ 11
PLASMA CORTTCOSTSRONE LEVELS

(I@dl) I 3.E,
-------------------------- ---

*
---------------------- --.---

NI.mrb~r o!’ ~X~CI:’;W5
x

~t~eatcd Cap~e o 1
controls ( 30 animals) 50 + 4 -

bsc-mly
(10 animal Wpint) - u9~5

Utml e-trod y
(10 animal Wwint) - -lIC) + 7

------------

A
~ 6 hrs a I-IIIY, % dnys ii *?ek

30
--

56:6

64~5c .

cm f.wls
c Pzo, 001; VS G;ltrwltmi Cilc C controls
------------------------- -------------------------- ---..----
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